Protective action of calcium channel blockers on Na+,K+-ATPase in gerbil cerebral cortex following ischemia.
The present study was initiated to determine whether pretreatment of gerbils with calcium channel blockers, flunarizine and verapamil would prevent injury to cerebral ATPases following secondary ischemia consisting of 60-min bilateral clamping of the carotids followed by 40 min of reperfusion. The sequence of ischemia produced a deficit in Na+,K+-ATPase activity without influencing Ca++,Mg++- or Mn++-sensitive ATPases. Pretreatment with flunarizine significantly prevented the damage to Na+,K+-ATPase while the effect of verapamil was marginal. Verapamil, along with dimethylsulfoxide (DMSO), reduced the mortality rate of gerbils subjected to the paradigm of ischemia. When added directly to the cerebral fractions in vitro the two calcium channel blockers inhibited Na+,K+-ATPase alone. Flunarizine was more potent in vitro than verapamil.